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(54) Card fiaving pattern display function 

(57) A card 1 , V, eg. a greetings card or advertising card, with a pattern display function includes a liquid crystal display 
having a plurality of display cell units 21, front and rear resin films 2b and 2b' separated from each other by a predetermined 
distance, a plurality of first electrodes 2a of a certain pattern fonned on the resin film 2b, a second electrode 2a* opposing 
the first electrodes and being formed on the rear resin film 2b' and a liquid crystal layer 2c interposed between the front and 
rear resin films. A driver (3, Fig 4) Is provided for driving the display cell units in a pre-determined sequence. Power to 
drive the display comes from an element (5, Fig 4) which comprises either a solar cell or a battery cell in combination with a 
light sensitive switch. 
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CARD HAVING PATTERN DISPLAY FUNCTION 

The present invention relates to cards including 
greetings cards and those used for advertising purposes, and more 
particularly to cards having a function to display a predetermined 
pattern. 

rards are used as a special means of communication 
between giver and recipient. For instance, short messages about the 
celebration of Christmas, a birthday, anniversary, etc., may be 
written on as well as inside the cards, often such cards have blank 
inner pages. In addition to this, various ornaments such as a 
three-dimensional accessory or a small music generating component 
may be incorporated into a card. The three-dimensional accessories 
form three-dimensional shapes upon opening the card. The musical 
components reproduce a melody or message upon opening the card, or 
instead, when a thin built-in switch is switched for operation. 

The conventional special cards as described above are 
intended uniquely to stimulate the recipient. However, such cards 
do not obtain the desired effect because of their familiarity. 

Therefore, it is an object of the present invention to 
provide a card having a creative visual effect. 

It is another object of the present invention to provide 
a card which has a higher commercial value by comprising a pattern 
display function. 

According to the present invention there is provided a 
card with a pattern display 
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function, comprising a thin planar base and a thin planar cover on 
top thereof, wherein the base has, on the inner side thereof: a 
liquid crystal display portion comprising, a plurality of display 
cell units, front and rear resin films separated from each other by 
a predetermined distance, a plurality of first electrodes of a 
certain pattern formed on the resin film, a second electrode 
opposing the first electrodes and being formed on the rear resin 
film, and a liquid crystal layer interposed between the front and 
rear resin films; a driver for driving said display cell units by 
time divisions to display sequential picture segments for a certain 
time, so that a complete picture is displayed after the certain 
time by driving all of the display cells; and a power source for 
supplying electrical power to the driver. 

Embodiments of the present invention will now be 
described by way of example with reference to the accompanying 
drawings, in which: 

Fig. 1 is a perspective view of a card having a pattern 
display function according to one embodiment of the present 
invention; 

Fig. 2 is a cross-sectional view taken along line Il-n of 

Fig. 1; 

Fig. 3 is an enlarged view of portion A of Fig. 2; 
. Fig.4 is a wiring diagram of a liquid crystal display 
portion and driver of the card shown in Fig. 1; 

Fig. 5 is a perspective view of a card having a pattern 
display function according to another embodiment of the present invention; 
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Fig. 6 is a cross-sectional view taken along line V-V of 

Fig.5; 

Fig. 7 is an enlarged view of portion B of Fig.6; 

Fig. 8 is an extracted plan view of a liquid crystal 
display portion of the card having a pattern display function of 
the embodiment of the present invention shown in Fig.5, and 

Figs.9A to 9F are plan views of the liquid crystal 
display portion shown in Fig. 8 which show the picture display steps 
in the card of the embodiment of the present invention shown in 
Fig.5* 

In the embodiment illustrated in Figs. 1 and 2, the card 
has a thin planar base 1 and a thin planar cover 1' on top thereof. 
Base 1 and cover 1' form a card, wherein one edge of each is 
connected. Base 1 comprises a protective layer 6, a liquid crystal 
display portion 2 having a plurality of display cell units 21, a 
driver 3 for driving them, signal lines 4, and a power source 5. 
Driver 3 consists of a small IC. Power source 5 works by receiving 
external light, and comprises a photoswitch such as a light- 
receiving sensor and a small additional cell such as a mercury cell 
or lithium cell. However, it is desirable that power source 5 
comprises a photo-electric converter for converting external light 
into current, that is, a solar cell. 

Referring to Figs. 3 and 4, the liquid crystal display 
portion having the plurality of display cell units comprises front 
and rear resin films 2b and 2b' separated from each other by a 
predetermined distance, a first electrode 2a of a predetermined 



pattern formed on front resin film 2b, a second electrode 2a' 
formed on rear resin film 2b' and opposed to the first electrode, 
and a liquid crystal layer 2c interposed between the front and rear 
resin films, in the liquid crystal display portion 2, the first 
electrode 2a is provided in each of the display cell units 21 
individually. Second electrode 2a' is provided in each of the cell 
units, having the same shape as that of first electrode 2a. It is 
more desirable however, that second electrode 2a' be formed 
individually on the inner entire surface of rear resin film 2b' , so 
that all of display cell units 21 share the second electrode 2a' as 
a common electrode. 

Driver 3 is connected to each of the display unit cells 
21 via each signal line 4 for driving the display unit cells by 
time divisions. Liquid crystal . display portion 2 displays 
sequential picture segments for a certain time after which the 
entire picture is displayed, since all the display cells 21 are 
driven. Driver 3 selects display cell units 21 individually at 
predetermined time intervals and continues to apply a driving 
voltage to selected cells until the power is disrupted. 

When the card having such a structure is opened (cover 1' 
is lifted back from base 1) thereby receiving external light into 
power source 5, or a switch provided for power source 5 is switched 
on, display cell units 21 are sequentially operated to display a 
complete pattern of picture after a certain time. 

In the present invention, the liquid crystal display 
portion can be improved as follows in order to display various 



pictures . 

Referring to Figs. 5, 6, 7 and 8, a protective layer 16 
and a liquid display portion 12 are provided on the inner surface 
of base 11. A driver 13, signal lines 14 and a power source 15 are 
provided adjacent to the protecting layer and liquid crystal 
portion, 

liquid crystal display portion 20 has a square display 
region which is divided in a lattice form to create a plurality of 
display cell units 21'. As shown in Fig. 5, an object pattern 11a 
such as a picture, is provided between the liquid crystal display 
portion and base. It is desirable that object pattern 11a be 
printed on the inner surface of the base. If necessary, the object 
pattern may be printed on a separate sheet and the sheet interposed 
between the base and liquid crystal display portion. As shown in 
Fig.9A, since the object pattern is screened by the liquid crystal 
display portion, the object pattern is not displayed if the liquid 
crystal display portion is not operated. As in Figs.9B to 9E, when 
the driver is operated to drive the display cell units 
sequentially, the display region of the picture is gradually 
expanded. As in Fig.9F, all of the display cell units are operated 
to display completely the object pattern. In the embodiment, the 
liquid crystal display portion functions as a switchable window 
which determines the display of object pattern 11a located 
thereunder. 

The liquid crystal display portion described above has 
the structure of an optical shutter using the optical effect of 



6 



liquid crystal serving as a nonluminous device. The structure is 
based upon design rules of a typical liquid crystal device, and 
hence there are no designing difficulty, it is desirable to use a 
custom ic as the driver, which has the required functions on a 
single integrated circuit, and also presents no designing 
ditficulty since it is based upon typical custom IC design rules. 

The characteristic of the card of the present invention 
is not simply to provide a liquid crystal therein but to divide a 
pattern into segments and display the segments by time divisions 
Ultimately to display the overall divided pattern so as to display 
a moving picture, in addition to the ordinary function of the card, 
such a card having a pattern display function of the present 
invention possesses a new function which enhances its visual 
effect, so as to favourably stimulate the recipient. Further, the 
present invention can be extensively adopted in a picture frame 
which allows a picture to be seen when necessary, or a card used 
for product guidance (catalog) which selectively shows various 



articles. 



While the invention has been particularly shown and 
described with reference to. preferred embodiments thereof, it will 
be understood by those skilled in the art that various changes in 
form and details may be made therein without departing from the 
scope of the invention. 
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CLAIMS; 

1. A card with a display function, comprising a thin planar 

base which has on one side thereof: 

a liquid crystal display portion comprising a plurality 
of display cell units, front and rear resin films separated from 
each other by a predetermined distance, a plurality of first 
electrodes of a certain pattern formed on said front resin film, at 
least one second electrode opposing said first electrodes and being 
formed on said rear resin film, and a liquid crystal layer 
interposed between said front and rear resin films; 

a driver for driving said display cell units by time 
divisions to display sequential picture segments, so that a 
complete display is obtained after a certain time by driving all of 
the display cells; and 

a power source for supplying electrical power to said 

driver. 

2* A card as claimed in claim l, wherein said liquid crystal 

display portion has display cell units divided in a matrix form, 
and a separate object pattern is provided between said liquid 
crystal display portion and said base. 

3* A card as claimed in claim l or 2 which further comprises 

a thin planar cover for said base, said one side of said base being 
that adjacent said cover. 
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4. A card as claimed in any preceding claim wherein said 
power source comprises a photo-electric converter device. 

5. A card as claimed in any preceding claim wherein a single 
second electrode opposing said first electrodes is provided. 

^* ^ with a display function substantially as 

hereinbefore described with reference to the accompanying drawings. 
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